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Imidazonaphthyridines 

Retd of application of the invention 

The invention relates to novel compounds which are used In the pharmaceuticals industry as active 
compounds for preparing medicaments. 

Known technical background 

US Patent 4.468.400 describes tricyclic imldazo[1.2-a]pyridines having different ring systems fused to 
the imidazopyridine skeleton, which compounds are said to be suitable for treating peptic ulcer disor- 
ders. The International Patent Application WO98/42707 discloses tetrahydroimidazonaphthyrldines 
having a very particular substitution pattern, which compounds are likewise said to be suitable for 
treating gastrointestinal disorders. 

Description of the invention 

The invention provides compounds of the formula I 



in which 

R1 is 1-4C-alkyl. 

R2 is MC-alkyI or hydroxy-1-4C>alkyl, 
R3 is hydrogen or halogen. 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl. 1-4C-a)koxy, 1- 
4C-alkoxy-1-4CraIkoxy, 1-4C-alkylcarbonyloxy or the radical R4', or R4a and R4b together are 
O (oxygen), 
where 



R4b 
R5a 




(I) 



R4' is-0-(CH2X„-S{0)„-R9, 
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-S(0)„-(CH,),-OH. 
-S(OMCH2L-OR9, 
-S(0)„«(CH2L^(0)p-R9. 
-Oalkl-S{0)„-R9, 
-S{0)„-R9. 
^(0)n-aIk1^H. 
-S(0)„-alk1-0-R9or 
-S(0)„-alk1-S(OVR9. 
in which 

R9 is 1-7C-alkyl. halc>-1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl. carboxy-1-4C- 
alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl or di-1-4C-aIkylamino-1-4C-alkyl, Ar or Ar-1-4C- 
aikyl. where Ar is phenyl or substituted phenyl having one, two or three identical or differ- 
ent substituents selected from the group consisting of 1-4C-alky1, 1-4C-alkoxy, 1-4C- 
alkylcarbonyl, 1-4C-alkoxycarbonyi, halogen, trifluoromethyl, difluoromethoxy. trifluo- 
romethoxy, amino. 1-4C-alkoxycarbony!amino. 1-4C-alkoxy-1-4C-aIkoxycarbonylani^no 
and nitro, 

alkl is 1-4C-aikyl-, hydroxy!-, oxo-, carboxyi-, halogen-, amino-, 1-4C-alkoxycarbonylamino- or 

phenyl-substjtuted 2-7C-alkylene or 3-4C-alkenylene. 
m is an integer from 2 to 7, 
n is the number 0, 1 or 2 and 
p is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxy!, 1-4C-aIkoxy, 1- 
4C-alkoxy-1-4C-alkoxy. 1-4C-a!kylcarbonyloxy or the radteal R5'. or R5a and R5b together are 
O (oxygen), 
where 

R5* ls-O-(CHaX,-S(OX-R10, 

-S(OHCH2X,-OH, 

.S(OHCH2),-O-R10. 

-S{O)r(CH2VS(OX-R10, 

.O-aIk2-S(OX-R10. 

-S{O)rR10. 

-S(0),-alk2-OH. 

-S{O)r-alk2-O-R10or 

.S(OX-alk2-S(OX-R10, 
In whidi 

RIO Is 1-7C-alkyl, halo-1-4C-alkyl, hydroxy-1-4C-alkyl, 1^C-alkoxy-1-4C-alkyl. carboxy-1-4C- 
aikyl, 1-4C-alkoxycarbonyl-1-4C-a!kyl or di-1-4C-alkylamino-1-4C-alkyl, Ar or Ar-1-4C: 
alkyi, where Ar is phenyl or substituted phenyl having one. two or three Identical or 
different substituents selected from the group consisting of 1-4C-alkyl. 1-4C-alkoxy, 
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i-4C.alkylcarbonyl, 1-40alkoxycarbonyl, halogen, trifluoromethyl, difiuoromethoxy, trl- 
fluoromethoxy. amino, 1-4C-aikoxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbon- 
ylamlno and nitro, 

alk2 is 1-4C-alkyl-, hydroxyl-, oxo-. carboxyl-, halogen-, amino-, 1-4C-alkoxycarbonylaniino- or 
phenyl-substituted 2-7C-alkylene or 3-4C-aIkenylene, 

q is an integer from 2 to 7. 

r is the number 0. 1 or 2 and 

t IsttienumberO, 1 or2, 
R6 is hydrogen, halogen. 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C- 

alkoxycarbonylamino or trifluoromethyl, 
R7 is hydrogen, halogen. 1-4C-alkyl or 1-4C-alkoxy and 
R8 is hydrogen or 1 -4C-alkyl, 
and their salts. 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a and R5b 
has to be R5'. 

1-4C-Alkyl represents straight-chain or branched alkyi radicals having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, Isobutyl, sec-butyl, tert-butyl, propyl, isopropyl. ethyl and methyl 
radicals. 

Hydroxy-1-4C-alkyl represents the abovementioned 1-40alkyl radicals, substituted by a hydroxyl 
group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxyethyl and the 
3-hydroxypropyl radicals. 

For the purpose of the Invention, halogen is bromine, chlorine and fluorine. 

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a strsught-chain or 
branched alkyI radical having 1 to 4 carbon atoms. Examples v^ich may be mentioned are the butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, propoxy, Isopropoxy and preferably the ethoxy and methoxy radi- 
cals. 

1- 4C-AIkoxy-1-40aikoxy represents one of the abovementioned 1-40alkoxy radicals which is substi- 
tuted by a further 1-4C-a!koxy radical. Examples which may be mentioned are the radicals 

2- (methoxy)ethoxy(CH3-0-CH2-CH2-0-) and 2-(ethoxy)-ethoxy(CH3-CH2-0-CH2-CH2-0-). 

1-4C-Alkylcarbonyl represents a radical v4iich, in addition to the cartwnyl group, contains one of the 
abovementioned 1-4C-alkyl radicals. An example which may be mentioned is the acetyl radical. 
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1-4C-AIkylcarbonyloxy represents a carbonyloxy group to which is attached one of the abovementioned 
1-4C-alkyl radicals. An example which may be mentioned is the acetoxy radical (CH3CO-O-). 

1-7C-Alkyl represents straight-chain or branched alkyi radicals having 1 to 7 carbon atoms. Examples 
which may be mentioned are the heptyl. isoheptyl (5-methylhexyl), hexyl. isohexyl(4-methylpentyl), 
neohexyl(3,3-dimethylbutyl). pentyl. isopent^(3-methylbutyl). neopentyl(2,2-dimethylpropyl), butyl, Iso- 
butyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radicals. 

Halo-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is substituted by one 
of the abovementioned halogen atoms. An example which may be mentioned is the 3-chloropropyl 
radical. 

1-4C-Allcoxy-1-4C-a!kyl represents one of the above-mentioned 1-4C-aIkyl radicals which is substituted 
by one of the abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the meth- 
oxymethyl, the methoxyethyl and the butoxyethyl radicals. 

Carbaxy-14C-alkyl represents, for e)cmple. the carboxy^ethyl (-CHjCOOH) or the carboxyethyl 
(-CH2CH2COOH) radicals. 

1-4C-Alkoxycarbonyl represents a carbonyl group to which is attached one of the abovementioned 
1-40alkoxy radicals. Examples which may be mentioned are the methoxycarbonyl (CHaO-CiO)-) and 
the ethoxycarbonyl (CHjCHzO-CCO)-) radicals. 

1-4C-Alkoxycarbonyl-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 1-4C-alkoxycarbonyl radicals. An example whfch may be 
mentioned is the ethoxycarbonyimethyl radteal (CH3CH20C(0)CHj-). 

Di-l^C-alkylamino represents an amino radical which is substituted by two of the abovementioned 
1-4C-alkyl radicals, which may be Identical or different. Examples which may be mentioned are the 
dimetiiylamino, the diethylamino and the dlisopropylamino radteals. 

Di-1-4C-alkylamino-1-4C-alkyl represents one of ttie abovementioned 1-4C-alkyl radteals which is sub- 
stituted by one of tiie abovementioned di-1-4C-a!kylamino radicals. Examples which may be mentioned 
are the dimethylaminometiiyl, the dimeUiylaminoethyl and the diethylaminoettiyl radicals. 

Ar-1-4C-alkyl represents one of the abovementioned 1-4C-elkyl radicals which is substituted by Ar, 
where Ar is as defined above. Examples vifhich may be mentioned are the phenettiyl and the benzyl 
radicals. 
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1- 4C-Alkoxycarbony»amino represents an amino radical which Is substituted by one of the abovemen- 
tioned 1-4C-aIkoxycarbonyl radicals. Examples which may be mentioned are the ethoxycarbonylamino 
and the methoxycarbonylamino radicals. 

1^C-Alkoxy-1-4C-alkoxycarbonyl represents a carbonyl group to which is attached one of the above- 
mentioned 1-4C-alkoxy-1-4C-alkoxy radkals. Examples which may be mentioned are the 

2- (methoxy)ethoxycarbonyl (CHj-O-CHjCIVO-CO-) and the 2-(ethoxy)ethoxycarbonyl (CHjCHj-O- 
CHjCHrO-CO-) radteals. 

1-4C-Alkoxy-1-4C-alkoxycart>onylamino represents an amino radical which is substituted by one of the 
abovementionedi4C-aIkoxy-1-4C-alkoxycarbonyl racficals. Examples which may be mentioned are the 2- 
(methoxy)-ethoxycarbonylamino and the 2-(ethoxy)ethoxycarbonylamino radicals. 

1-7G^kylene represents straight-chain or branched 1-7C-alkylene ratois. fcar erampte the meliylene {-CHrX 
ethylene (-CH^-CHr). trimethytene (-CHyCHfOV), telramethylene (-CHz-CHj-CHjrCHi-). 
1^-dimethylethyIene [-CH(CH,HiH(CHJ-l. 1.1-dimethylethylene I-C(CH,)rCHrl. 2^-dimethylethylene 
I-CHfC(CH,)rl. isopfopylWene [-C{CHJ,-1. 1-methylethylene [-CH(CHO-CHarl. pentamethylene 
■ [^JlVCHrCHj-CHrCHj). hexamethytene (-CHj-CHrCHfCHfCHrCHr) and the heptamethylene 
(-CHj^JHrCHj-CHrCHj-CHj-CHi-) radkals. 

3-4C-Alkenylene represents straight-chain 3-4C-alkenylene radicals, for example the 1-propenylene. 
the 2-propenylene, the 2-butenylene and the 3-butenylene radteals. 

Suitable salts of compounds of the formula I are - depending on the substltutton - In partfcular all add 
addition salts. Particular mention may be made of the phannacolpgkally acceptable salts of the Inor- 
ganic and organto adds customarily used In phannacy. THose suitable are water-soluble and water- 
insoluble add additton ssdts with adds such as. for example, hydrochlorte add, hydrobromic add, 
phosphoric add. nitric add, sulfuric add, acetfc add. citric add. D-gluconte add. benzoic add. 
2-{4-hydroxybefizoyl)ben2dc add. butyric add, sulfosalicylic add. maleic add. lauric acid, malto add. 
fiimaric add. sucdnic add. oxalic add. tartaric add. embonic add. stearic add. toluenesulfonic add. 
methanesulfonic add or 3-hydroxy-2-naphthoic add. where the adds are employed in the salt prepara- 
tion in an equimolar ratio or a ratio differing therefrom, depending on whether the add Is a mono- or 
polybasic add and on which salt is desired. 

Phannacologically unacceptable salts, which can be Initially obtained, for example, as process prod- 
ucts In the preparation of the compounds according to the hwentton on an Industrial scale, are con- 
verted into phaimacdoglcally acceptable salts by processes known to the person skDIed In the art 



5 



wo 00/26217 



PCT/EP99/08227 



It is known to the person skilled in the art that the compounds according to the invention and their salts 
can, for example when they are isolated in crystalline form, comprise varying amounts of solvents. The 
invention therefore also embraces all solvates and, in particular, all hydrates of the compounds of the 
formula I, and all solvates and. in particular, all hydrates of the salts of the compounds of the fbmnula I. 

The compounds of the formula I have at least three chiral centers. The invention provides all eight fea- 
sible stereoisomers in any mixing rato. Including tiie pure enantiomers which are the preferred subject 
matter of the inventk)n. 

An exemplary prefenred radical R1 Is the methyl radteal. 

Exemplary prefenred radicals R2 are the methyl and the hydroxymethyl radicals. 

In the context of the present invention, R3 is preferably hydrogen. 

Exemplary radicals R9 or R10 whteh may be mentioned are: methyl, ethyl, propyl, Isopropyl, butyl, 
isobutyl. pentyl. cfiRuorom^hyi, 2Z2-4rilluorD^hyl, 2-hycfr0xy-ethyl. 3-hydroxypropyl. methoxymethyl. meth- 
oxyethyl, ethoxymethyl, ethoxyethyl, carboxymethyl, carboxyethyl, carboxypropyl, methoxycarbonyt- 
methyf, dimethylaminoethyl, dielhylaminoethyl, phenyl, benzyl, 4-chlorophenyl, 4-aminophenyl, 
4-chlorobenzyl, 4-difluoromethoxyphenyl, 4-tnlluoromethoxyphenyl, 4-methy!benzyl. 3-methyiben2yl, 
2,4-diaminophenyl, 2-methyM-tert-butylphenyl, 2-nitra4-acetylphenyl, 4-fluorobenzyl, 4-nitrophenyl. 
3-nitrophenyl. 3-aminophenyl, 2Hmethoxycartx)nylamino-6-methylphenyl, 2-methoxyethoxy- 
carbonyiamino-6-methylphenyl, 2-methoxycarbonylamino-6-methylbenzyl and 2-methoxyethoxy- 
carfoonylamino-6-methylbenzyl. 

Exemplary alkylene and alkenylene groups alkl and alk2, respectively, whidi may be mentk>ned are: 

1- methylethytene. 2-methylethylene, 1-phenylethylene. 2-phenylethyiene, 1-propylpropylene, 

3- propylprq;>ytene, 2-aminopropylene, 2-tert-butyloxycarbonylamlnopropylene, 2-hydroxypropyiene, 

2- oxopropylene, 2-carboxypropylene, 1-acetyH,2-dimethy1ethylene, 2-acetyl-1.2-<Jimelhylethylene, 

1 .1- dimethyl-2-oxoethylene, 1-oxo-2,2-dimettiylethylene, 1 .3-dioxobutylene, 2,4-dioxobutylene, 

1.2- dk>xopropylene, 2,3-dioxopropylene, prop-1-enytene, prop-2-enylene. but-1-enylene, but- 
2-enylene. but-3-enylene, but-4-enylene. buta-1.3-dienylene, buta-2,4-dienylene. 1-oxo-but-2-enylene, 

4- oxo-but-2-enylene, 1 -oxo-2.2-difluoroethylene, 2-oxa-1 ,1 -difluoroethylene, 1 -oxopropylene, 

5- oxopropyiene, 1-cart>oxyethylene and 2-carboxyethylene. 

Compounds whidi may be mentioned are those of the formula I in which 
R1 is 1-4C-alkyl. 

R2 IS 1-4C-alkyl or hydroxy-1-4C-aIkyl, 
R3 is hydrogen, 
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one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyi, 1-4C-alkoxy. 
1-4C-allco)(y-1-4C-all«)xy or the radical R4', 
where 

R4' is-CKCH2L-S(0)„-R9. 
-SCOUCH^L-OH, 
-S(0UCHtX„-0-R9. 
-S(OUCH2)t„-S(OVR9or 
-S(0X>-R9. 

in which 

R9 is 1-70alkyl, haio-1-4C-allcyi. hydroxy-1-4C-aiI^ or 1-4C-a]i(oxy-1-4C-allcyl, 
m Is an integer from 2 to 7, 
n is the number 0, 1 or 2 and 
p is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxy!, 1-4C-all(oxy, 
1 -40all(oxy-1 -4C-all(oxy or the radical R5'. 
where 

Rff ls-O-(CH2),-S(OX-R10, 
-S(OHCH,X|-OH. 
.S(OHCHJ,-O-R10. 
-S(O),-(CH2VS(OX-R10 or 
-S{OVR10. 

in which 

RIO is 1-7C-a!l^, halo-1-4C-allcyl. hydroxy-MC-allcyl or 1-4C-alkoxy-1-4C-alIcyl, 

q is an Integer from 2 to 7, 

r is the number 0. 1 or 2 and 

t is the number 0» 1 or 2, 
R6 is hydrogen, halogen or trifluoromethyl, 
R7 is hydrogen or halogen and 
R8 is hydrogen, 
and their salts. 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a and R5b 
has to be R5*. 
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Compounds accordbig to the invention which are to be emphasized are those of the fomiula 1* 



R4a 
R4b-- 



RSa- 
R5b' 




H 



R1 



in 



R6 




R7 



in which 



R1 is 1-4C-alkyl, 

R2 is 1-4C-allcyl or hydroxy-1-4C-a]l(yl. 
R3 is hydrogen. 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl. 1-4C-alla>xy. 
1-4C-aII(oxy-1-4C-allcoxy or the radical R4', 



R4' is-CMCHj)„-S(0)„-R9. 
-S(0)„-(CH2)„,^H. 
-S(0)„-(CH^„-0-R9. 
-S(0)„-(CH2)„^(OVR9or 
-S(0X,-R9. 



R9 Is 1-7C-aikyl. h^1-4C-alkyl. hydroxy-1-4C-aH(yl or 1-4C-alko)^1-4C-all(yl. 
m is an integer from 2 to 7, 
n IsthenumberO, 1 (»r2and 



one of the substituents R5a and R5b is hydrogen and the other is hydrogen, hydroxyl, 1-4C-all(oxy, 
1-4C-alkoxy-l-4C-aU(oxy or the radical RS", 



R5' is-O-(CHj),-S(O),-R10. 

-S(0HCH2),-0H. 

-S(OHCH2),-O-R10. 

-S(OX-{CHJi,-S(OX-R10or 

-S(OX-R10. 
in which 



where 



in which 



P 



is the number 0. 1 or2, 



where 



8 



wo 00/26217 



PCT/EP99/08227 



RIO is 1-7C-alkyl. halo1^K>aikyl, hydroxy-1-4C-allcyl or 1-4C-alkoxy-1-4C-a1kyl, 

q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is the number 0. 1 or 2, 
R6 Is hydrogen, halogen or trifluoromethyl, 
R7 is hydrogen or halogen aruJ 
R8 is hydrogen, 
and their salts, 

where one of the substituents R4a and R4b has to be R4* and/or one of the substituents R5a and R5b 
has to be R5'. 

One embodiment (embodiment a) of the compounds of the formula T to be emphasized are those in 
which 

one of the substituents R4a and R4b Is hydrogen and the other Is the radical R4' and one of the sub- 
stituents R5a and R5b is hydrogen and the other is hydroxyl. 

A further mt>odiment (embodiment b) of the compounds of the formula i* to be emphasized are those 
in which 

one of the substituents R4a and R4b is hydrogen and the other is the radical R4* and one of the sub- 
stituents R5a and R5b is hydrogen and the other is 1-4C-alkoxy or 1-4C-alkoxy-1-4C-alkoxy. 

A further embodiment (embodiment c) of the compounds of the formula T to be emphasized are those 
In which 

one of the substituents R4a and R4b Is hydrogen and the other is the radical R4' and one of the sub- 
stituents R5a and R5b is hydrogen and the other Is the radical RS*. 

A further embodiment (embodiment d) of the compounds of the fonmula I* to be emphasized are those 
in which 

one of the substituents R4a and R4b is hydrogen and the other is 1-4C-aikoxy or 1-4C-alkoxy*1-4C- 
alkoxy and one of the substituents R5a and R5b is hydrogen and the other is the radical RS*. 

C<»npounds I* of the embodiments a. b. c and d which are to be emphasized particularly are those In 
which 

R1 Is 1-4C-alkyt. 
R2 Is 1-4C-alkyl, 
R3 is hydrogen, 
R4' ls-0-(CH2X„-S(0)„-R9. 

-S(0)„.R9. 

-S(OV(CHJ^-OHor 
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-S(0MCH2X„-O-R9, 
inwhidiR9ls1-4C-a)kyl. 
Rff Is -O-{CH2)g-S(OV-R10, 

.S(0)^-R10. 

-S(OHCHjX,^Hor 

-S(OWCH2X,-O-R10-, 
in which RIO is 1-4C-alkyl, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 Is hydrogen, 
and their salts. 

Preferred compounds I* of the embodiment a are those in which 
R1 is 1-4C-alltyl, 
R2 is 1-4C-alkyl. 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4', 
where 

R4' is^CH2L-S{0)„.R9. 

-S(0)„-R9. 

.S(OX,-(CH2L-OHor 

-S(OUCH2L^R9. 
inwhichR9is1-4C-ail(yl. 

m is the number 2 or 3 and 

n isthenumberO, 1 or2, 
one of the substituents R5a and R5b is hydrogen and the other is hydroxyl, 
R6 is hydrogen, 
R7 Is hydrogen and 
R8 is hydrogen, 
and their salts. 

Preferred compounds I* of the embodiment b are those In which 
R1 is 1-4C-aWcyl, 
R2 is 1-4C-allcyl. 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4*, 
where 

R4* is-C(CHJ„-S(0)^-R9. 
-S(0)„.R9. 
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-S(OMCH,X„-OHor 

.S(OUCH2Xn-OR9. 
inwh!chR9is1-40aikyl. 

m is the number 2 or 3 and 

n is the numt>erO, 1 or2. 
one of the substituents RSa and R5b is hydrogen and the other is 1-4C-allcoxy or 1-4C-alkoxy-1- 

4C-alkoxy, 
R6 is hydrogen, 
R7 is hydrogen and 
R8 Is hydrogen, 
and their salts. 

Prefen-ed compounds of the emt>odiment c are those in which 
R1 is 1-4C-all(yl, 
R2 is 1-4C-al)(yl. 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
where 

R4' is-0-{CH2L-S(0)t,.R9, 

-S(OUCH2L-OHor 

-S(OUCH2L-O.R9. 
inwhichR9is1-4C-all(yl, 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents RSa and R5b is hydrogen and the other is RS*. 
where 

Ry is -O-{CH2),-«(O),.R10. 

-S(O)rR10. 

-S(0),-(CiH2),-OH or 

-S(OHCH2),-O-R10. 
inwhidiR10is1-4C-ailcyl. 

q is the number 2 or 3 and 

r isthenumberO, 1 or2, 
R6 is hydrogen, 
R7 Is hydrogen and 
R8 is hydrogen, 
and their salts. 
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Preferred compounds I* of the embodiment d are those In which 
R1 is 1-4C-alkyl. 
R2 is 1-4C-a»cyl. 
R3 Is hydrogen, 

one of the sut>stituents R4a and R4b is hydrogen and the other is 1-4C-a!lco)cy or 1-4C-a!koxy-1-4& 
allcoxy, 

one of the suk>stituents R5a and R5b is hydrogen and the other is R5'. 
where 

Rff is .0{CH2VS(0),-R10. 

-S(O),.R10, 

-S(OX-(CH2),-OH or 

^(OHCH2),-O-R10. 
in which RIO is 1-4C-alkyl. 

q IS the number 2 or 3 and 

r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 Is hydrogen and 
R8 Is hydrogen, 

and their salts. 

Selected preferred compounds 1* are those of the embodiments a. b, c and d in which R5b is hydrogen. 

Selected particularly prefierred compounds 1* are those of the embodiments a, b. c and d In which R5b 
Is hydrogen and R4a Is hydrogen. 

TTie MIowing prefenred compounds according to the Invention selected by way of example may be 
mentioned specifically using formula I** below with the substitu^t definitions for R4a, R4b and R5a of 
Table 1 (Tab. 1 ) below: 
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Tab.1 



R4a 


R4b 


R5a 


H 


-OCH2CH2SCH3 


-OH 


H 


-OCHsCHjSOCHa 


-OH 


H 


-OCH2CH2SO2CH3 


-OH 


H 


-SCHzCHzOCHa 


-OH 


H 


-SOCHjCHjOCHa 


-OH 


H 


-SO2CH2CH2OCH3 


-OH 


H 


-SCH2CH2OH 


-OH 


H 


-SCH3 


-OH 


H 


-SOCH3 


-OH 


H 


-SO2CH3 


-OH 


H 


•SCH2CH3 


-OH 


H 


-SOCH2CH3 


-OH 


H 


-SO2CH2CH3 


-OH 


H 


"SC H2C H3 


-OH 


H 


^CH^CHjCHs 


-OH 


H 


-SCCHaCHjCHa 


-OH 


H 


-SCH(CHa), 


-OH 


H 


-SOCHCCH^yj 


-OH 


H 


-SOjCHtCHa), 


-OH 


H 


-SCH2COOCH2CH3 


-OH 


H 


-SOCH2COOCH2CH3 


-OH 


H 


-SO2CH2COOCH2CH3 


-OH 


-OCHzCHjSCHj 


H 


-OH 


-OCHjCHjSOCHj 


H 


-OH 


-OCHiCHjSOjCHa 


H 


-OH 


-SCHjCHjOCHi 


H 


-OH 


•«OCHjCH,OCHs 


H 


-OH 


•SO2CH2CH2OCH, 


H 


-OH 


-SCH2CH2OH 


H 


-OH 


-SCHa 


H 


-OH 


-SOCH3 


H 


-OH 


-SOjCHa 


H 


-OH 


-SCH^CHa 


H 


-OH 


.SOCH2CH3 


H 


-OH 


-SO2CH2CH3 


H 


-OH 
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R4a 


R4b 


R5a 


-SCHjCHjCH, 


H 


-OH 


-SOCH2CH1CH3 


H 


-OH 


-SO,CH^H,CH, 


H 


-OH 


-SCHCCHj), 


H 


-OH 


-SOCH(CHa), 


H 


-OH 


-SOrfJHtCH,), 


H 


-OH 


•SCHjCOOCHiCH, 


H 


-OH 


-SOCH,COOCH^Hs 


H 


-OH 


-SO^HjCOOCHiCK, 


H 


-OH 


H 


-OCH2CH2SCH3 


-OCH3 


H 


-OCH^CHjSOCHa 


-OCH3 


H 


-OCHjCHjSOjCHa 


-OCH3 


H 


-SCH2CH2OCH3 


-OCH3 


H 


-SOCH^CHjOCHi 


-OCH3 


H 


-SOjCHjCHjCKJHa 


-OCH3 


H 


-SCHjCH^OH 


-OCH3 


H 




-OCH3 


H . 


-scx:h3 


-OCH3 


H 


-SO^CH, 


-OCH3 


H 


-SCHICK, 


-OCH, 


H 


-SOCHjCHa 


-OCH3 


H 


-SO2CH2CH3 


-OCH3 


H 


-SC H2C H2CH3 


-OCH3 


H 


-SOCHjCHjCH, 


-OCH3 


H 


-SOjCHjCHjCH, 


-OCH, 


H 


-SCH{CH,), 


-OCH3 


H 


-SOCH(CH,), 


-OCH3 


H 


-SO,CH(CH,), 


-OCH3 


H 


-SCHjCOOCH^K, 


-OCH3 


H 


-SCX^HjCOOCHjCH, 


-OCHa 


H 


-SOiCH^OOCH,CH, 


-OCH, 


H 


-OCH2CH2SCH, 


-OCHjCHjOCHa 


1 1 

H 


-OCHjCHjSOCHa 


-OCH2CH2OCH3 


H 


^CHjCH^SOpCHa 


-OCH2CH2OCH3 


H 


-SCH2CH2OCH3 


-OCH^CH^OCHa 


H 


.SOCH2CH20CHa 


-OCH^CHjOCHa 


H 


-SOaCH^CHjOCHa 


-OCHjCHjOCHa • 
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R4a 


R4b 


R5a 


H 


-SCH,CH,OH 


-OCHjCHjOCHi 


H 


-SCH, 


-OCHjCHjOCH, 


H 


-SOCHs 


-OCHiCHjOCB, 


H 




-OCHjCHjOCHj 


H 


-SCHjCH, 


-OCHzCHjOCHa 


H 


-SOCH2CH, 


-OCHiCH^H, 


H 


-SO2CH2CH3 


-OCHjCHjOCHj 


H 


-SCHjCHjCHs 


-OCHjCHjOCHs 


H 




-OCHjCHjOCHs 


H 


-SOjCHiCHjCH, 


-OCHjCHjOCH, 


H 


-SCH(CH,)i 


-OCHjCHjOCHj 


H 


-S0CH(CH3)i 


-OCHiCHjOCHj 


H 


-SOjCHCCHj), 


-OCHiCHjOCH, 


H 


-SCHjCCXJCHjCHs 


-OCHjCHjOCH, 


H 


-SOCHjCOOCHjCHj 


-OCH^CHjOCHj 


H 


-SO2CH2COOCH1CK, 


-OCHjCHjOCHj 


-OCHjCH^CB, 


H 


-OCHj 


-OCH^HiSOCH, 


H 


-OCH, 


-OCH2CH2SO2CH, 


H 


■OCHa 


-SCH^CHiCX^H, 


H 


-OCH, 


-SOCH^H^H, 


H 


-OCH, 


-SOjCHjCHjOCH, 


H 


-OCH, 


-SCHjCHjOH 


H 


-OCH, 


-SCHj 


H 


-OCH, 


-SOCH, 


H 


-OCH, 


-SOjCH, 


H 


-OCH, 


-SCHjCH, 


H 


-OCH, 


-SOCH2CH, 


H 


-OCH, 


-SOjCHjCH, 


H 


-OCH, 


-SCH^CHiCH, 


H 


-OCH3 


-SOCHjCH^H, 


H 


-OCH, 


-SOtCHjCH^H, 


H 


-OCH, 


-SCH(CH,), 


H 


-OCH, 


•SOCHtCH,!, 


H 


-OCH, 


-SO,CH(CH,), 


H 


-OCH, 


-SCHjCOOCHjCH, 


H 


-OCH3 


-SOCHjCOOCHjCH, 


H 


-OCH, 
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K4a 


R4D 




-SOjCHjCOOCHjCHa 


H 


-OCH3 


-OCH2CH2SCH3 


H 




-OCI-I2CH2SOCH3 


H 


-OCHjCrtOCna 


.^m.M m A ^^^^ I 

-OCHjCHjSOjCHj 


H 


-OCrbCr^OCrii 


-SChtChtOCHa 


H 


-OCH2CH2OCH3 


-SOCHjCHjOCHa 


H 


-OCH2CH20CHa 


-SOjCHjCHjOCHa 


H 


-OCH2CH20CHa 


-SCHjCHjOH 


H 


-OCH2CH2OCH3 




H 


-OCH2CH2OCH3 


-SOCH3 


H 


-OChtCHjOCHj 


-SO,CHj 


H 


-OCH2CH2OCH3 


-SCH2CH3 


H 


-OCH2CH2OCH3 


^OCKtCHa 


H 


-OCH2CH2OCH3 


-SOjCHjCHa 


H 


-OCH2CH2OCH3 




H 


-OCH2CH2OCH3 


^OCHjCHzCHi 


H 


-OCH2CH2OCH3 


-SOjCHjCHjCHa 


H 


-OCH2CH2OCH3 


-SCH(CH|)3 


H 


-OCH2CH2OCH3 


-SOCHCCH,), 


H 


-OCH2CH2OCH3 


-SOjCHtCHa), 


H 


-OCH2CH2OCH3 


-SCHjCOOCHjCHa 


H 


-OCH2CH2OCH3 


-SOCHjCOOCH^CHa 


H 


-OCH2CH2OCH3 


-S02CH2CCX)CH2CHa 


H 


-OCH2CH2OCH3 


-OCHjCHjSCHa 


H 


-OCH2CH2SCH, 


-OCH2CH2SOCH3 


H 


-OCH2CH2SCH3 


-OCHjCHaSOjCHa 


H 


-OCH2CH2SCH3 


-SCH2CH2OCH3 


H 


-OCH2CH2SCH3 


-SOCH2CH2OCH3 


H 


-OCHjCHjSCK, 


-SOjCHsCH^OCHa 


H 


-OCHzCHsSCHa 


-SCH2CH2OH 


H 


-OCH2CH2SCHa 


-SCH3 


H 


-OCH2CH2SCH3 


-SOCHs 


H 


-OCH2CH2SCH3 


-S02CH3 


H 


KJUn20rl2oUn3 




H 


-OCH2CH2SCH3 


.SOCH2CH3 


H 


-OCH2CH2SCH3 


-SO2CH2CH3 


H 


-OCH2CH2SCH3 


-SCH2CH2CH3 


H 


-OCH2CH2SCH3 
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R4a 


R4b 


R5a 


-SOCH^CHjCHj 


H 


-OCH2CH2SCn3 


-SO^CHjCHyCKs 


H 


-OCH2CH2SCH3 


-SCHCCHa), 


H 


-OCH2CH2SCH3 


-SOCHCCHa), 


H 


-OCH2CH2SCH3 


-SCCHCCHa), 


H 


-OCH2CH2SCHa 


-SCH,COOCH,CH, 


H 


-OCHsCH^SCHa 


-SOCH,COOCH,CH, 


H 


-OCHjCHjSCHa 


-SO^H,COOCH,CHa 


H 


-OCHjCHjSCHa 


-OCH,CH*SCH, 


H 


-SCH2CH2OH 


-OCH2CH2SOCH1 


H 


-SCH2CH2OH 


-OCHjCHjSCCHs 


H 


-SCH2CH2OH 


-SCHjCHjOCH, 


H 


-SCH2CH2OH 


-SOCH2CH2OCH, 


H 


-SCH2CH2OH 


-SO2CH2CH2OCH, 


H 


-SCH2CH2OH 


-SCH2CH2OH 


H 


-SCH2CH2OH 


-SCH, 


H 


"SCHjCHzOH 


-SOCH3 


H 


-SCH2CH2OH 




H 


-SCH2CH2OH 


-SCHjCHs 


H 


-SCH2CH2OH 


-SOCHjCK, 


H 


-SCHsCHjOH 


-SO^CH^Ha 


H 


-SCHjCHjOH 


-SCH2CH2CH, 


H 


-SCH2CH2OH 


-SOCH2CH2CH3 


H 


-SCH2CH2OH 


-SO2CH2CH7CH, 


H 


-SCH2CH2OH 


-SCH{CH3)2 


H 


-SCH2CH2OH 


-SOCHCCHa), 


H 


-SCH2CH2OH 


-SO^CHCCHa)^ 


H 


-SCH2CH2OH 


-SCHjCOOChtCH, 


H 


-SCH2CH2OH 


-SOCHjCOOCHjCHa 


H 


-SCH2CH2OH 


-SOjCHjCOOCH^CHa 


H 


-SCH2CH2OH 


-OCHjCH^SCHa 


H 


-SCH3 


-OCHjCHaSCXJHa 


H 


-SCHa 


f\f^tJ f^LM 0^ f^Li 


n 




-SCHjCHjOCHs 


H 


-SCH, 


^OCHjCHjOCH, 


H 


-SCH, 


-SO2CH2CH2OCH1 


H 


-SCHj 


-SCH2CH2OH 


H 


-SCH, 
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R4a 


R4b 


R5a 


-SCH, 


H 


-SCH3 


-SOCH, 


H 


-SCH, 


-SO,CH, 


H 


-SCH, 


-SCHjCHj 


H 


-SCHj 


-SOCH,CH, 


H 


-SCHj 




H 


-SCHs 


-SCH^H^H, 


H 


-SCH, 


-SOCH^HjCHs 


H 


-SCHa 


-SO^H^HjCH, 


H 


-SCHj 


-SCH(CH,), 


H 


-SCHj 


-SOCH(CHs), 


H 


-SCHj 


-SOjCHCCHj), 


H 


-SCHj 


-SCH,COOCH,CH3 


H 


-SCH3 


-SOCHjCOCXJHjCH, 


H 


-SCH, 


-SCCHjCOOCmCHs 


H 


-SCH, 


-OCHjCHjSCB, 


H 


-SCHjCHjOCH, ' 


-OCHjCHjSOCHa 


H 


-SCHzCHjOCHj 


•OCH,CH(SO,CH, 


H 


•SCHjCHjOCHs 


•SCH^H^OCH, 


H 


-SCHiCHzOCH, 


-SOCH^HzOCH, 


H 


-SCHzCHjOCH, 




H 


-SCHiCHiOCHa 


-SCH2CH2OH 


H 


-SCHjCHjOCHj 


-SCH, 


H 


-SCHjCHjOCHa 


-SOCHa 


H 


-SCHjCHjOCHj 


-SOjCH, 


H 


-SCHjCHjOCH, 


-SCHjCH, 


H 


-SCHiCHjOCH, 


-SOCHzCHa 


H 


•SCHjCHjOCHa 


-SOjCHjCH, 


H 


-SCHjCHjOCH, 


-SCHjCHjCHa 


H 


-SCHjCHjOCH, 


-SOCH^H,CHs 


H 


•SCH^CH^H, 


-SO^CHiCHiCH, 


H 


-SCH,CH,OCH, 


-SCHCCH,), 


H 


-SCH^HjOCH, 


-SOCH(CH3)2 


H 


-SCH2CH2OCH3 


-S02CH(CH,)> 


H 


^CH^CHjOCHa 


-SCHjCOOCHjCHj 


H 


-SCH2CH2OCH3 


-SOCHjCOOCHjCHj 


H 


-SCH2CH2OCH3 


-SO2CH2COOCH2CH3 


H 


-SCH2CH2OCH3 
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R4a 


R4b 


R5a 


H 


-OCH,CH^CH, 


-OCHjCHjSCH, 


H 


-OCH,CH,SOCHj 


-OCHjCH^CH, 


H 


-OCHjCHjSOjCHa 


-OCHjCHjSCHs 


H 


-SCHjCHjOCHj 


-OCHjCH^CH, 


H 


-SOCH2CH2OCH3 


-OCHjCHzSCHj 


H 


-SO,CH,CH,OCHs 


-OCHjCHjSCHa 


H 


-SCKtCHjOH 


•OCH2CH2SCH, 


H 


-SCH, 


-OCHjCmSCHa 


H 


-SOCH, 


-OCH^H^SCHj 


H 


-SOjCH, 


•OCH2CH2SCH3 


H 


-SCHjCHj 


-OCHjCHjSCHa 


H 


-SOCH,CH, 


-OCHjCH^CH, 


H 


-SOjCHjCHs 


-OCHjCHjSCHa 


H 


-SCHjCHjCHa 


-OCHjCHiSCHs 


H 


-SOCHjCHjCHj 


-OCHjCHjSCHs 


H 


-SOjCHjCHjCHs 


-OCHjCHjSCHj 


H 


-SCH(CHs)2 


-OCHjCHzSCHa 


H 


-SOCH(CHj), 


-OCHjCHzSCHj 


H 




-OCH^CHjSCH, 


H 


-SCHjCCXXJHjCHs 


-OCHjCHjSCHa 


H 


-SOCHjCOOCHiCH, 


-OCHzCHjSCHa 


H 


-SOjCHjCOOCHjCKi 


-OCH^CHiSCH, 


H 


-OCHjCHjSCHa 


-SCH,CH,OH 


H 


-OCH2CH2SOCH3 


-SCHjCHjOH 


H 


^HjCHjSOjCHj 


-SCHjCHjOH 


H 


-SCHjCHjOCHj 


-SCHjCHjOH 


H 


-SOCH2CH2OCH, 


-SCHjCHjOH 


H 


-SOjCHjCHjOCHs 


-SCHjCHjOH 


H 


-SCHjCHjOH 


-SCH,CH,OH 


H 


-SCH, 


-SCHiCHjOH 


H 


-SOCH, 


-SCHjCHjOH 


H 


-SOjCH, 


-SCH^CHjOH 


H 


-SCHtCHs 


-SCHjCHjOH 


H 


-SOCHjCHs 


-SCHjCHjOH 


H 


-SOiCH^CHa 


•SCHjCHjOH 


H 


-SCH2CH2CH3 


-SCH2CH2OH 


H 


-SOCHjCHjCH, 


-SCHjCHjOH 
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R4a 


R4b 


R5a 


H 


-SCCHjCHjCHj 


-SCHjCHjOH 


H 


-SCHCCH,), 


•«CH,CH,OH 


H 


-SOCH(CH,), 


-SCHjCHjOH 


H 


-SO,CH(CH3)2 


-SCHjCHjOH 


H 


-SCHjCOOCH^CHa 


-SCHjCHzOH 


H 


•SOCFyXJOCHjCH, 


-SCHjCHjOH 


H 


-SO^H^OOCHjCHi 


-SCHjCHjOH 


H 


-OCHjCH^CHs 


-SCH, 


H 


-OCHjCHjSOCHa 


-SCHs 


H 


-OCHjCH^O^H, 


-SCH, 


H 


-SCHjCHjOCH, 


-SCH, 


H 


-SOCHjCHjOCH, 


-SCH, 


H 


-SOjCHjCHjOCHs 


-SCH, 


H 


-SCHjCHjOH 


-SCH, 


H 


-SCHj 


-SCH, 


H 


-SOCH, 


-SCH, 


H 


-SOjCHj 


-SCH, 


H 


-SCH2CH3 


-SCH, 


H 


-SOCH2CH, 


•SCH, 


H 




-SCH, 


H 


-SCH,CH^Ha 


-SCH, 


H 


•SOCh^CHiCH, 


-SCH, 


H 


-SOjCHjCHjCHs 


-SCH, 


H 


-SCH(CH,), 


-SCH, 


H 


-S0CH(CH3)2 


-SCH, 


H 


-S0jCH{CH3)s 


-SCH, 


H 


-SCHjCOOCHjCHa 


-SCH, 


H 


-SOCHjCOOCHjCH, 


-SCH, 


H 


-SOjCHjCCXXJHjCHj 


-SCH, 


H 


-OCHjCHjSCHj 


-SCHjCHjOCH, 


H 


-och,ch^cx;h, 


-SCH,CH,OCH, 


H 


•OCH^CHiSO^H, 


-SCHjCHjOCH, 


H 


-SCHjCHjOCH, 


-SCH,CH,OCH, 


H 


-SOCH^H,OCH, 


-SCHjCHjOCH, 


H 


•SO,CH,CH,OCH, 


-SCHjCHjOCH, 


H 


-SCmCHjOH 


-SCH,CH,OCH, 


H 


-SCH, 


-SCH,CH,OCH, 
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R4a 


R4b 


R5a 


H 


-SOCH, . 


-SCHjCHjOCH, 


H 


-SOjCHj 


-SCHjCHjOCH, 


H 


-SCHjCHj 


-SCHjCHjOCH, 


H 


-SOCH^CH, 


-SCHjCHjOCH, 


H 


-SOjCHjCHs 


-SCH2CH2OCH, 


H 


-SCH2CH2CH, 


-SCHjCHjOCH, 


H 


-SOCHjCHiCH, 


-SCHjCHiOCH, 


H 


-SOjCHjCHjCH, 


-SCHjCHjOCH, 


H 


-SCH(CH3)2 


-SCHjCHjOCH, 


H 


-SOCHCCH,), 


-SCHjCHjOCH, 


H 


^0,CH(CH3)j 


-SCHjCHjOCH, 


H 


-SCHjCOOCHjCH, 


-SCHjCHjOCH, 


H 


-SOCHjCOOCHjCHj 


-SCHzCHjOCH, 


H 


-S0,CH,C0OCH,CHi 


-SCHjCHjOCH, 


H 


-OCH, 


-OCHjCHjSCH, 


H 


-OCH, 


-OCH2CH2SOCH, 


H 


-OCH3 


-OCH2CH2SO2CH, 


H 


-OCH, 


-SCH2CH2OCH3 


H 


■OCH, 


-SOCHjCH^H, 


H 


-OCH, 


-SOjCHjCHjOCH, 


H 


-OCH, 


-SCH,CH,OH 


H 


-OCH, 


-SCH, 


H 


-OCH, 


-SOCH, 


H 


-OCH, 


-SO2CH3 


H 


-OCH, 


-SCHjCH, 


H 


-OCH, 


-SOCH,CH, 


H 


-OCH, 


-SOjCHjCH, 


H 


-OCH, 


-SCHjCHjCH, 


H 


-OCH, 


-SOCHjCHjCH, 


H 


-OCH, 


-SO^CHjCHjCH, 


H 


-OCH, 


-SCH(CHJ, 


H 


-OCH, 


-SOCH(CH,), 


H 


-OCH, 


-SCCHCCH,), 


H 


-OCH, 


-SCH2COOCH1CH, 


H 


-OCH, 


-SOCH,COOCH,CH, 


H 


-OCH, 


-SOjCHjCOOCH^H, 


H 


-OCH^HjOCH, 


■OCHjCH^CH, 
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R4a 


R4b 


R5a 


H 


-OCHjCHjOCH, 


.OCH2CH2SOCH, 


H 


-OCHjCHjOCH, 


-OCHjCHjSOjCH, 


H 


-OCHjCHjOCH, 


-SCHjCHjOCH, 


H 


-OCHjCHjOCH, 


-SOCHjCHjOCH, 


H 


-OCH2CH2OCH3 


-SO^CHzCHjOCH, 


H 


-OCHjCHjOCHj 


-SCHjCHzOH 


H 


-OCHjCHjOCH, 


-SCH, 


H 


-OCH^HjOCH, 


-SOCH, 


H 


-OCH2CH2OCH, 


-SOjCH, 


H 


-OCH2CH2OCH, 


-SCHjCH, 


H 


-OCHjCHjOCH, 


-SOCHjCH, 


H 


-OCHjCHjOCH, 


-SOjCHjCH, 


H 


-OCH2CH2OCH3 


-SCH2CH2CH3 


H 


-OCHjCHjOCH, 


-SOCHjCHiCH, 


H 


-OCHjCHjOCH, 


-SO,CH,CH,CH, 


H 


-OCH2CH2OCH, 


-SCH(CH,), 


H 


-OCHjCHjOCH, 


-SOCH(CH,)j 


H 


-OCHjCHjOCH, 


-SO,CH(CHJ, 


H 


"OCH^CH20CH3 


-SCHjCOOCHjCH, 


H 


-OCHjCHjOCH, 


-SOCHjCOOCHjCH, 


H 


-OCHjCHjOCH, 


-SOjCHjCOOCHiCH, 


-OCH, 


H 


-OCH,CH^H, 


-OCH, 


H 


-OCH^H^OCH, 


-OCK, 


H 


-OCHjCH^^OjCH, 


-CXJH, 


H 


-SCHjCHjOCH, 


-OCH, 


H 


-SOCHjCHjOCH, 


-OCHj 


H 


-SOjCHzCHjOCH, 


-OCH, 


H 


-SCHiCHjOH 


-OCH, 


H 


•SCH, 


-OCHj 


H 


-SOCH, 


-OCH3 


H 


-SOjCH, 


-OCH, 


H 


-SCHjCH, 


•OCH, 


H 


-SOCHjCH, 


-OCH, 


H 


-SOjCHjCH, 


-OCH, 


H 


-SCH,CH,CH, 


-OCH, 


H 


•SOCH^CH^H, 


-OCH, 


H 


-SOjCHfCHjCH, 



22 



wo 00/26217 



PCT/EP99/08227 



R4a 


R4b 


RSa 


-OCH, 


H 


-SCH(CH,), 


-OCH, 


H 


-SOCHCCHjy, 


-OCH, 


H 


-SO,CH(CH3)j 


-OCH, 


H 


-SCHjCOOCHjCHj 


-OCH, 


H 


-SOCHiCOOCHjCH, 


-OCH, 


H 


•SOjCH^COOCHjCH, 


•OCH,CH,OCH, 


H 


-OCH2CH2SCH, 


-OCHjCHjOCHs 


H 


-OCH2CH2SOCH, 


-OCHjCHiOCrti 


H 


-OCHjCHjSCCH, 


-OCHiCHiOCKi 


H 


•SCHjCHjOCH, 


-OCHjCF^CXJH, 


H 


-SOCHjCHjOCHa 


-OCHiCHjOCH, 


H 


-SOjCHjCHiOCHa 


-OCHjCHjOCH, 


H 


-SCHjCH^OH 


-OCHjCHjOCHs 


H 


-SCHj 


-OCHjCHjOCH, 


H 


-SOCH, 


-OCH2CH2OCH3 


H 


-SOjCHs 


-OCHjCHjOCHj 


H 


-SCH2CH3 


-OCHjCHjOCH, 


H 


-SOCHjCHj 


•OCHtCHiOCH, 


H 


•SCCH^H, 


•OCH^CH^H, 


H 


-SCHjCH^H, 


-OCHiCH^H, 


H 


•SOCHjCHjCHa 


-OCH^CH^CH, 


H 


•SO2CH2CH2CHJ 


-OCHjCHjCXJH, 


H 


-SCH(CHi), 


-OCHjCHjOCH, 


H 


-SOCH(CH3), 


-OCHjCHiOCH, 


H 


-SO,CH(CH,), 


-OCHjCH^OCHs 


H 


-SCH,COOCH,CH, 


-OCHjCHjOCHs 


H 


-SOCHjCOOCHjCHs 


-OCHjCHjOCH, 


H 


-SO,CH,COOCH,CH, 



The compounds according to the invention are pnspaied. for example, starting from the compoimds of 
the formula I known from WO98/42707 In which at least one of the substituents R4a, R4b, RSa and 
R5b is hydroxyl (referred to as "starting materials" herelnbelow). Starting with the starting materials, the 
compounds according to the Invention can be prepared by various routes, depending on which end 
product is desired, for example as outlined below: 

a) by acid-catalyzed etherificatbn of the starting materials with compounds of the formula R4 -H 
orRS-H. 
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b) by reacting the starting materials 0^ appropriate after they have been sutfidized) with conrv 
pounds of the formula R9-S(OX,-(CH2)„.-Hal. HO-iCHjL-Hal, RS-O-tCHaL-Hal, R9-S(0)p- 
{CH2)^-HaI, R9-Hal, R9-S(0)„-alk1-Hal. HOalkl-Hal. RS-O-alkl-Hal or R9^(0)p-alk1-Hal or 
RIO^OHCHjVHal. HCMCHaVHal. RKKHCHaVHal, R10-S(OX-{CH2),-Hal. R10-Ha!. 
R10-S(OX-alk2-Hal, HO-alk2-Ha], R1p-0-alk2-Hal or R10-S(OX-a!k2-Hal. where Hal is a halo- 
gen atom, preferably a chlorine, bromine or iodine atom, preferably in the presence of an aux- 
iliary base or after prior deprotonatk>n of the starting material. 

Depending on the nature of the radical R4' or RS*, it may be advantageous not to introduce the entire 
radical R4' or R5' into the starting materials by the appropriate reaction. Rather, it is also feasible to 
employ a two- or multi-step procedure, as described in an exemplary manner in the European Patent 
Application 235 575, for example. 

For the compounds of the formula I according to the invention in which n, p. r and/or t are different from 
the number 0, the reactkm according to a) or b) Is, if appropriate. folk>wed by oxidation. 

The oxidation of the sulfides to the sulfoxides or sutfbnes is carried out under the conditions known to 
tiie person skilled in the art for oxkJizing sulfides to sulfoxkies and sulfones respectively, [see, for ex- 
ample, J. Drabov^cz and M. Mikolajczyk, Organic preparations and procedures int. 14(1-2). 45-89 
(1982) or E. Block in S. Patai. The Chemistry of Functional Groups. Supplement E. Part 1, pp. 539-608. 
John Wiley and Sons (Intersclence Publication), 1980]. Suitable oxidizing agents are all reagents which 
are customarily used for oxidizing sulfkies to sulfoxides or sulfones. 

SulfoxkSes are optically active corr^unds, so that for n, p, r and/or t = 1 , one or more fiirttier chiral 
centers are introduced into the molecule. Witti respect to the sulfoxides, the invention tiierefore also 
embraces botti the enantiomers and diastmomers and ttieir mbctures and racemates. The enantio- 
mers can be separated in a manner known per se (for example by preparing and separating conre- 
spondlng diastereolsomeric compounds). 

The compounds of the fonnulae R4-H, RS'-H, R9-S(0)„-(CH2)„-Hal, HO-(CH2X„-Hal, R9-0-(CH2Xn-Hal, 
R9-S(0)p-(CH2X„-Hal, R9-Hal, R9-S(0)„-alk1-Hal, HO-alkl-Hal, R9-0-alk1.Hal. R9-S(0)^-alk1-Hal, 
R10-S(O)r-(CH2),-Hal. H0-(CH2),-HaK R10-O-(CH2)q-Hal. R10-S(OX-(CH2),-Hal. RIO-Hal, R10-S(OX- 
alk2*Hal, H0-aik2-Hal. R10-O-alk2-Hal, R10-S(OX-alk2-Hal and ttie compounds required for ttieir 
preparation are known, or ttiey can be prepared in a manner known per se. 

The following examples illustrate the invention in more detail, wittiout limiting tL The compounds ac- 
cording to ttie invention can be prepared in a manner analogous to that described in the examples. The 
abbreviation RT stands for room temperature, h stands for hour(s), m.p. stands for melting point and 
deoomp. stands for decomposition. 
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Examples 

1. (7IMR.9R)-2^lmethyl-84iydroxy-7-(2Hrnethylthloethylo^^^ 
tetrahydroimidazo[1,24i][1,7]naphthyridine 

1 g of (7R3F^9R)-7.aHlihydroxy-2,3^imethyl-9-phenyl-7,8 A ,2-h][1 ,71- 

naphthyridine, dissolved in 30 ml of dtoxane and 5 ml of dimethyt-fbnnamide, is admixed with 0.63 g of 
concentrated sulfuric add and 1 g of 2-methylmercaptoethanol. The mixture is stioed at RT for 3 h, 
poured Into Ice-water (200 ml), adjusted to pH 8 using 2 N aqueous sodium hydroxide solution and 
extracted three times with methylene chloride. The solvent is stripped off under reduced pressure and 
the oily residue that remains is purified on silica gel (mobile phase: diethyl ether). This gives 80 mg of 
the title compound of m.p. 1 18-9**C (diisopropyl ether). 

2. (7S,8R,9R)-2,3KJimethyl-8-hydroxy-7H2'^ethylthloethyloxy)-9-phenyl-^^^ 
tetrahydroimidazo[1 •2-h][1 ,7]naph^yridine 

The mother liquor from Example 1 gives, after purification on silica gel (mobile phase: diethyl ether), 40 
mg of the title compound of m.p. 109-10*C. 

3. (7R,8R,9R)-2,3K]lmethyl-8-hydroxy-7-(2-methylsulphlnylethoxy)*9-phenyl-7,8y9,10-tetra« 
hydrolmidazo[1 »2-h][1 ,7]naphthyridlne 

130 mg of sodium metaperiodate, dissolved in 1 ml of water, is added to a solution of 200 mg of 
(7R.8R,9R)-2,3KJirnethyl-84iydroxy-7-(2-methylthioethoxyV 

[1 ,7]naphthyridine in 5 ml of methanol. After two hours stirring at room tempmture, 50 ml of water are 
added. The mixture is extracted three times with dichloromethane, the organic phases are coOediveiy 
washed with water and dried over sodium sulphate. The solvent is removed In vacuo and the remaining 
residue is purified by chromatography on silica gel (eluent ethylacetate/methanol = 10/1). 100 mg of 
the title compound of m.p. 105 'lOeX are obtained. 

4. (7S,8R,9R)-2,3-dimethyl-8-hydroxy-7-(2-methylsulphlnylethoxy)-9-phenyl-7,8,9,10- 
tetrahydrolmidazo[1,2-h][l97]naphthyridine 

80 mg of the title compound of m.p. 85 - 87X are obtained by oxidation of 200 mg of (7S,8R.9R)-2,3- 
dimethyl-8-hydroxy-7-(2Hmethytthioethoxy)-9-phenyl-7,8,9,1 0-tetrahydro-imkiazo[1 ,2-h][1 .7]naphthyri- 
dine analogously to Example 3. 
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5. (7R,8R,9R)-2,3-dimethyl-8-hydroxy-74ethylthio)-0iihenyl-7,8,9,1O4etrahydroH 
[1^-h][1,71naphthyridlne 

1.9 g of concentrated sulphuric acid are added slowty at room temperature witii stirring to 3 g of 
(7R.8R,9R)-7,a-dihydroxy-2,3-dimethyl-9-phenyl-7,8,9.1 0-tetra-hydroimidazo[1 .2-h][1 ,7]naphthyridine, 
dissolved in a mixture of 40 ml of dry dioxan and 4 ml of ethylsulMe: The temperature Is brought to 
SOX by external heating and is then kept for 15 min. After cooling to room temperature, the mixture is 
poured into 300 g of a mixture of crushed ice and water. The pH is adjusted to neutral by adding aque- 
ous 2N sodium hydroxide solution. The mixture is extracted three times (50 ml each) with ethyl acetate, 
the organic layers are collecttveiy washed with water and dried over potassium carbonate. The solvent 
is stripped off under reduced pressure and the solid residue that remains is purified by chromatography 
on sflica gel (mobile phase: diethyl ether). 700 mg of the title compound of m.p. 220 - 223°C are ob- 
tained after crystallisation from 2-propanol. 

6. (7S,8R,9R)-2,3Klimethyl-84iydroxy-7-(ethylthio)-9i>henyl-7,8,9,10-tetrahydro-imidazo- 
[1 ,2-h][1 ,7]naphthyridlne 

400 mg of the title compound of m.p. 235 - 236''C are obtained after crystallisation from Isopropyi ace- 
tate by chromatographic purification on silica gel of the solid residue of Example 5. 
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Commercial utility 

The Gompounds of the fbmiula i and their salts have valuable phamnacological properties which make 
them commercially utilizable. In particular, they ^ibit marked inhibition of gastric add secretion and 
an excellent gastric and intestinal protective action in warm-blooded animals, in particular humans. In 
this connection, the compounds according to the invention are distinguished by a high selectivity of 
action, an advantageous duration of action, a particularly good enteral activity, the absence of s^nifn 
cant side effects and a large therapeutic range. 

"Gastric and intestinal protection* in tills connection is understood as meaning tiie prevention and 
treatment of gastrointestinat diseases, in particular of gastrointestinal inflammatory diseases and le- 
sions (such as. for example, gastric ulcer, duodenal ulcer, gastritis, hyperacidic or medk:ament-related 
functional dyspepsia), which can be caused, for example, by microorganisms (e.g. Helicobacter pylori), 
bacterial toxins, medicaments (e.g. certain antiinflammatories and antirtieumatics), chemicals (e.g. 
ettianol), gastric acid or stress situations. 

In tiieir excellent properties, the compounds according to the invention surprisingly prove to k>e dearly 
superior to the compounds known from the prior art in various models in which the antiulcerogenic and 
the antisecretory properties are determined. On account of these properties, the compounds of the 
formula I and tiieir pharmacologically acceptable salts are outstandingly suitable for use in human and 
veterinary medicine, where tiiey are used, in particular, for the ti^atment and/or prophylaxis of disor- 
ders of the stomach and/or Intestine. 

A further subject of tiie invention Bre therefore the compounds according to the invention for use in tt)e 
treatment and/or prophylaxis of the abovementioned diseases. 

The Invention likewise indudes the use of the compounds according to the Invention for the production 
of medicaments which are employed for ttie treatiment and/or prophylaxis of the abovementioned dis- 
eases. 

The Invention furttiermore indudes ttie use of tiie compounds according to the invention for tiie treat- 
ment and/or prophylaxis of the abovementioned diseases. 

A further subject of the invention are medicaments which comprise one or more compounds of the 
formula I and/or tiieir pharmacologk:ally acceptable salts. 

The medicaments are prepared by processes which are known per se and ^miliar to ttie person skilled 
in the art As medicaments, the pharmacologically active compounds according to the invention (- ac- 
tive compounds) are eittier employed as such, or preferably In combination witii suitable pharmaceuti- 
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cal auxiliaries or exctpients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g. 
as TTS), emutslons, suspensions or solutions, the active compound content advantageously being 
between 0.1 and 95% and it being possible to obtain a pharmaceuticai administration fbnm exactly 
adapted to the active compound and/or to the desired onset of action (e.g. a sustained-release form or 
an enteric form) by means of the appropriate selection of the auxiliaries and exctpients. 

The auxiliaries and excipients which are suitable for the desired phannaceutlcal formulations are 
known to the person skilled in the art on the basis of hisAier expert knowledge. In addition to solvents, 
gel-forming agents, suppository bases, tablet auxiliaries and other active compound excipients. it is 
possible to use. for example, antioxidants, dispersants. emulsifiers, antifoams. flavor conigents, pre- 
servatives, solublllzers, colorants or, in particular, permeation promoters and complexlng agents (e.g. 
cydodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medicine to administer the active compourKl(s) in the 
case of orsA administration in a daily dose of approximately 0.01 to approximately 20. preferably 0.05 to 
5. in particular 0.1 to 1 .5. mg/kg of body weight, if appropriate in the form of several, preferably 1 to 4, 
individual doses to achieve the desired result In the case of a parenteral treatment, similar or (in par- 
ticular In the case of the intravenous administration of the active compounds), as a rule, lower doses 
can be used. The establishment of the optimal dose and manner of administration of the active conrv 
pounds necessary In eadh case can easily be carried out by any person skilled in the art on the basis 
of his/her expert krxjfwledge. 

If the compounds and/or their salts according to the'lnventton are to t>e used for the treatment of the 
abovementioned diseases, the pharmaceutical preparatk)ns can also contain one or more pharmaco- 
logically active constituents of other groups of medicaments, for example: tranquilizers, (for example 
from the group of the benzodiazepines, for example diazepam), spasmolytics (for example, bie- 
tamiverine or camyloftn), anticholinergics, (for example, oxyphencydimlne or phencarbamide), local 
anesthetics, (for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino 
adds. 

To be emphasized in this connection Is in particular the connblnation of the compounds according to the 
invention with pharmaceuticais whteh inhibit add secretion, such as, for example, blockers (e.g. 
dmetidine, ranitkllne), K'/IC ATPase inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin antagonists with the 
aim of increasing the prindpal action in an additive or super-additive sense and/or of eliminating or of 
decreasing the side effects, or further the combination with antibacterially active substances (sudi as, 
for example, cephalosporins, tetracydines, penidllins, macrolides, nitroimidazoles or alternatively bis- 
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muth salts) for the control of HeIicot>acter pybri. Sujtat)le antibacterial co-components which may be 
mentioned are, for example, mezlocillin, amptdirin, amoxiciilin, cefialothin, cefoxitin, cefolaxim, Imi- 
penem. gentamycin, amikacin, erythromycin, ciprofloxacin, metronidazole, clarithromycin, azithromycin 
and combinations thereof (for example clarithromycin metronidazole). 
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Pharmacology 

The excellent gastric protective action and the gastric acid secretion-inhibiting action of the compounds 
according to the invention can be demonstrated in investigations on animal experimental models. The 
compounds according to the invention investigated in the model mentioned below have been provided 
with numbers which correspond to the numbers of these compounds in the examples. 

Testing of the secretion-inhibiting action on the perfused rat stomach 

In Table A which follows, the Influence of the compounds according to the invention on the pentagas- 
trin-stimulated add secretion of the perfused rat stomach after intravenous administration in vivo is 
shown. 



TabieA 



No. 


Dose 


Inhibition of acid secretion 




(^mol/kg) 


(%) 




I.V. 




1 


3 


100 


5 


3 


100 



Methodoiogy 

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 glkg i.m. urethane) was opened after 
tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transoraily in the 
esophagus and another via the pylorus such that the ends of the tube Just projected into the gastric 
lumen. The cathet^ leading firom the pylorus led outwards into the right abdominal wall through a side 
opening. 

After thorough rinsing (about 50-100 ml), warm (37X) physiological NaCI solution was continuously 
passed through the stomach (0.5ml/min, pH 6.8-6.9; Braun-Unita 1). The pH (pH meter 632, glass 
electrode EA 147; ^-5 mm, Metrohm) and. by titration with a freshly prepared 0.01 N NaOH solution 
to pH 7 (Dosimat 665 Metrohm), the secreted HCI were determined In the effluent in each case col- 
lected at an interval of 15 minutes. 

The gastric secretion was stimulated by ccvitinuous infusion of 1 ^g/kg (= 1 .65 ml/h) of i.v. pentagastrin 
(left fernoral vein) about 30 min after the end of the operation (i.e. after determination of 2 preliminary 
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fractions). The substances to be tested were administered intravenously in a 1 ml/kg liquid volume 60 
min after the start of the continuous pentagastrin infusion. 

The body temperature of the animals was kept at a constant 37.8-38X by infrared InBdiatlon and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 
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Patent Claims 

1 . A compound of the fomiuta I 




in which 

R1 Is 1-4C-alkyl, 

R2 Is 1-4C-alkyl or hydroxy-1-4C-alkyl, 
R3 . is hydrogen or halogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 1-40 
allcoxy, 1-4C-aikoxy-1-4C-all(o>^, 1-40alkylcart>onytoxy or the radical R4', or R4a and 
R4b together are O (oxygen), 

where, 

R4' ls-0-(CH2Xn-S(OX,-R9, 
-S(OX,-(CHJu-OH. 
-S(0WChU»O4R9. 
-S{0)„-(CH2L-S(OVR9, 
-0-alk1.S(0)„-R9, 
-S{0),-R9, 
-S(0)„-alk1-OH, 
-S(0)„-alk1-0-R9or 
^(0)„-alk1-S(0)p-R9, 

in which 

R9 is 1-7C-alkyl. halo-1-4C-alkyl, hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C^alkyl, 

cartx>xy-1-4C-alkyl, 1-4C-alkoxycarbonyl-'1-4C-alkyt or di-1-40alkylamino-1- 
4C-alkyt, Ar or Ar-1-4C-alkyi, where Ar is phenyl or substituted phenyl having 
one, two or three identical or different substituents selected from the group 
consisting of 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkylcarbonyl, 
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1-4C-alkoxycarbonyI, halogen, tiifluoromethyl, difluoromethoxy, trifluorometh- 

oxy, amino. 1-4C-alkoxycart>onylamino, 1-4C-alkoxy-1-4C- 

alkoxycarbonylamino and nitro. 
rfk1 is 1-4C-alkyl-, hydroxy!-, oxo-, carboxyl-, halogen-, amino-, 1-4C-alkoxy- 

carbonylamino- or phenyl-substituted 2-7C-a)kylene or 3-4C-alkenylene, 
m is an integer from 2 to 7. 

n is the number 0. 1 or 2 and 

p is the numk)er 0. 1 or 2, 

one of the substituenls R5a and R5b is hydrogen and the other is hydrogen, hydroxyl. 1-4C- 
alkoxy, 1-4C-alkoxy-1-4C-alkoxy. 1-4C-alkylcarbonytoxy or the radical R5\ or R5a and 
R5b together are O (oxygen) 
where 

Ry is -O-(CH2X,-S(OVR10. 

-SCOHChU-OH, 
-S(OHCH2),-O^10. 
.S(OWCHJ,.S(OX-R10. 
-O-aik2-S(O)r-R10. 
-S(OX-R10, 
-S(OX-alk2-OH, 
-S(OXalk2-O-R10or 
-S(OX-alk2-S(OX-R10, 

in which 

RIO is l-7C-aIkyl. halo-1-4C-alkyl, hydroxy-1-40alkyl, 1.4C-alkoxy-1-4C-alkyl. 

cart)oxy-1-4C-alkyl. 1-4C-alkoxycarbonyl-1-4C-alkyl or di-1-4C-^kylamino-1- 
40alkyi, Ar or Ar-1-4C-alkyl, where Ar is phenyl or substituted phenyl having 
me. two or three identical or different substituents selected from the group 
consisting of 1-4C-alkyl, 1-4C-alkoxy. 1-4C-alkyicart)onyl. 1-4C-aikoxy- 
cartx)nyt. halogen, trifiuoromethyl, difluoromethoxy. trifhjoromethoxy, amino, 1- 
4C-a)koxycarbonylamino, 1-4C-alkoxy-1-4C-alkoxycarbonyiamino and nitro, 
alk2 is 1-4C-alkyl-, hydroxy!-, oxo-, cartwxy!-, hialogen-, amino-, 1-4C- 
alkoxycarbonylamino- or phenyl-substituted 2-7C-alkylene or 3-4C-alkenyiene. 
q is an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t is thenuihberO. 1 or2, 

R6 is hydrogen, halogen, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1- 

4C-alkoxycart}onylamjno or trifiuoromethyl, 
R7 is hydrogen, halogen, 1-40alkyl or 1-4C-alkoxy and 
R8 is hydrogen or 1-4C-aIkyl, 
and its salts, 
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where one of the substituents R4a and R4b has to be R4* and/or one of the substituents R5a 
and R5b has to be R5\ 

2. A compound as claimed in clanm 1 . of the fbnfnula I* 




in which 

R1 is 1-4C-allcyl. 

R2 ls1-4C-allcylorhydroxy*1-4C-alkyl, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is hydrogen, hydroxyl, 
1-40allcoxy, 1-4C-atl(oxy-1-4C^llcoxy or the radicai R4*, 
where 

R4' is-0(CH2L-S{OVR9, 
-S(OX.-{CH2L-OH, 
-S(OMCH2L-0-R9. 
-S(OUCH2L-S(OVR9or 
-S(0VR9, 

in which 

R9 is 1-7C-allcyl, halo-1-4C-allcyl, hydroxy-1-4C>all<yl or 1-4C-all(oxy^1-4C-all(yi, 
m is an integer firom 2 to 7, 

n is the number 0, 1 or 2 and 

p is the number 0, 1 or 2. 

one of the substituents R5a and R5b is hydrogen and the other is liydrogen, hydroxy!, 
1^C-ali(oxy, 1-4C-allcoxy-1-4C-all(oxy or the radicai R5*, 
where 

R5' is-CHCH2),-S(OVR10, 
-S(0X-(CH2),^H. 
-S(OX-(CH2X,-O.R10, 
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-S(OHCHJ,-S(OX-R10or 
-S(OX.R10, 

in which 

RIO is1.7CValkyl,halo-1-4C^lcyl.hydroxy-1-4(>^llc^ 

q e an integer from 2 to 7, 

r is the number 0, 1 or 2 and 

t isthenumk)erO, 1 or2, 

R6 is hydrogen, halogen or trifiuoromethyl. 
R7 is hydrogen or halogen and 
R8 is hydrogen, 
and Its salts, 

where one of the substituents R4a and R4b has to be R4' and/or one of the substituents R5a 
and R5b has to be RS*. 

A compound I* as claimed in daim 2 in which 
R1 Is 1-4C-alkyl. 
R2 is 1-4C-a)kyl, 
R3 is hydrogen. 

one of the sut>stituents R4a and R4b is hydrogen and the other is R4' 
where 

R4' is-O.(CH2X„-S(0X..R9. 
"S(OVR9. 
-SPUCH^X^-OHor 

-S(OUCH2k-0-R9. 
in which 

R9 is 1-4C-all(yl, 

m is the number 2 or 3 arKl 

n Is the number 0,1 or 2. 
one of the substituents R5a and R5b is hydrogen and the other is hydroxyl, 
R6 Is hydrogen, 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

A compound I* as claimed in daim 2 in which 
R1 is 1-4C-alkyl, 
R2 is 1-4C-alkyl. 
R3 is hydrogen. 

one of the substituents R4a and R4b is hydrogen and the other is R4'. 
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where 

R4' ls-0-(CH2k-S(0)„-R9, 

«S(0)„.R9. 

-S(OUCH2Xn-OHor 

-S(OUCH2L-O^R9, 
in which 

R9 is 1-4C-a»cyl. 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b is hydrogen and the other is 1-4C-all(oxy or 1-4C-alkoxy- 

1-4C-alkoxy, 
R6 is hydrogen. 
R7 is hydrogen and 
R8 is hydrogen, 
and its salts. 

A compound T as claimed in daim 2 in which 
R1 is 1-4C-allcyl, 
R2 is 1-4C-aII<yI, 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is R4\ 
where 

R4' ls-0(CH2L-S(OX,-R9. 

-S(0)^.R9, 

-S(OUCHJ^-OHor 

-S(0MCHjL-0-R9. 
in which 

R9 is 1-4C-all(yl. 

m is the number 2 or 3 and 

n is the number 0, 1 or 2, 
one of the substituents R5a and R5b Is hydrogen and the other is RS*. 
where 

R5' is-O-(CH2),-S(OX-R10. 

-S(OX-R10. 

-S(OHCH2),-OHor 

-S(OHCH2),-O-R10, 
in which 

R10is1-4C-all<yl, 

q is the number 2 or 3 and 
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r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 is hydrogen and 
RS is hydrogen, 
and its salts. 

6. A compound T as claimed in daim 2 in which 

R1 is 1-4C-alkyl. 
R2 is 1-4C-alkyl. 
R3 is hydrogen, 

one of the substituents R4a and R4b is hydrogen and the other is 1-4C-al)coxy or 1-4C-alicoxy- 
1-40-aikoxy, 

one of the substituents R5a and R5b is hydrogen and the other is R5', 
where 

Ry is-O-(CH2),-S(O),-R10, 

-S(OVR10. 

-S(OX-{Chy,^Hor 

-S(OMCH2X,-O-R10, 
in which 

R10is 1-4C-allcyl, 

q is the number 2 or 3 and 

r is the number 0, 1 or 2, 
R6 is hydrogen, 
R7 Is hydrogen and 
R8 is hydrogen, 
and its salts. 

7. A compound r as claimed in any oiF daims 2, 3. 4, 5 or 6 In which R5b is hydrogen. 

8. A compound 1* as daimed in any of claims 2. 3, 4. 5 or 6 in which R5b is hydrogen and R4a is 
hydrogen. 

9. A medicament comprising a compound as daimed in daim 1 and/or a phanmacologically ac- 
ceptable salt thereof together with customary pharmaceutical auxOiaries and/or exdpients. 

10. The use of compounds as daimed in daim 1 and their pharmacologicalty acceptable salts for 
preparing medicaments for the prevention and treatment of gastrointestinal disorders. 
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